The soluble variant surface glycoprotein of African trypanosomes is recognized by a macrophage scavenger receptor and induces I kappa B alpha degradation independently of TRAF6-mediated TLR signaling.
The GPI residues of soluble variant surface glycoprotein (sVSG) molecules released from the membrane of African trypanosomes during infection induce macrophage activation events. In this study, we demonstrate that the trypanosome sVSG molecule binds to the membrane of murine RAW 264.7 macrophages and activates the NF-kappaB cascade independently of a TLR-mediated interaction. The binding of fluorochrome-labeled sVSG molecules to macrophage membranes was saturable, was inhibited by the scavenger receptor-specific ligand maleylated BSA, and was followed by rapid intracellular uptake of the molecules and subsequent internalization to lysosomal compartments. Inhibition of cellular phagocytic and endocytic uptake processes by cytochalasin B and monodansylcadaverine, respectively, revealed that sVSG internalization was necessary for IkappaBalpha degradation and occurred by an actin-dependent, clathrin-independent process. Activation of RAW 264.7 cells by sVSG following treatment of the cells with the TRAF6 inhibitory peptide DIVK resulted in enhanced NF-kappaB signaling, suggesting both that TRAF6-dependent TLR activation of the pathway alone is not required for signaling and that TLR pathway components may negatively regulate expression of sVSG-induced signaling. These results demonstrate that stimulation of macrophages by sVSG involves a complex process of receptor-mediated binding and uptake steps, leading to both positive and negative signaling events that ultimately regulate cellular activation.